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(54)Titte: FACTOR Xa INHIBITORS 
(57) Abstract 

The invention provides compounds which specifically inhibit factor Xa activity. The compounds consist of the stnicmrc XJ-YIR-X2. 
wherein Xi is H, acyl, alkyl, acylalkyl, arylalkyl or one or more amino acids, and X2 is a modified C-tcmMnal group, one or more carboxy- 
proteciing groups or one or more amino acids or other substituenl. and Y. I and R arc tyrosine, isoleucine and arginine, respectively, or 
peptidomimetic or organic stractures that possess the same functional activity as Y, 1 and R, respectively. In addition, the present invention 
provides a compound having the structure Al-A2-(A3)m-B, where m is 0 or 1. A compound of the invention can be linear or qfclic and 
can be about 2 and 43 residues in lengtii. A compound of tiie invention is characterized, in part, in that it exhibits a specific inhibition of 
factor Xa activity with a Ki of ^ 100 /iM, preferably < 2 nM, and does not substantially inhibit tiie activity of otiier proteases involved in 
iht coagulation cascade. The invention further provides metiiods of specifically inhibiting the activity of factor Xa and of inhibiting blood 
clotting in vitro and in an individual and methods of detecting factor Xa levels or activity. 
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We claim: 

activity ol\XTn, ""^its the 

<A3,.-B:„jr: i'/'otT 



5 H, 



vherein R. i. selected fro. the group co„.i.tin, 
i) 1 to 20 amino acids; 

R- c 



10 .... R'. 

R 



iii) '^^N^ 



15 aryl, arvlaDcvl ^r,^ a a, aJ-Jcyl, acyl, 

ryl.lkyl and an amino-p.otecting group, .„d 

«b,titu«,t, " °" ^' '"^"ituted by e 

•re selected ''tr^Ce"°aJ ""^ ^"■^-Pendently 

- H... indepeudejy c«'he":":;T;i:h" 
substituent; "=^i^«ed with a 



wo 95/29189 



PCT/DS9S/05268 



0 



82 

Rj is selected from the group consisting of 
-C(0)-, -CHj-, -CHR„-C(0)- and -C(0) -NRjt-CHj-C(O) 
wherein Rjj is the CHR55 group of the bridging group 
-C(0)-CR„-; 

R4 is selected from the group consisting of 
-CHj- and -NR50-, wherein Rjo is selected from the group 
consisting of H, alkyl, arylalkyl and heterocyclic; 

R5 is -CRjoiRjoj-f wherein R^oi and Rjo, 
independently are selected from the group consisting of 
H, alkyl, aryl and arylalkyl, and wherein R^ai and 
independently can be substituted with a substituent; 

Rj is selected from the group consisting of 
^C(O)-, -CHj- and -CHR„-C(0)-; 

R7 is selected from the group consisting of 
-CHj- and -NRj^-, wherein Rj^ is H, alkyl, arylalkyl, 
heteroalkyl and heteroarylalkyl , and any of these 
moieties substituted by a substituent selected from the 
group consisting of Q and -(CHj)„-Q, wherein n is 1 to 5 
and wherein Q is selected from the group consisting of an 
' amino, amidino, imidazole and guanidino group, which can 
be substituted with a substituent, and a mono-, di-, tri- 
or tetra-alkylammonium of a pharmaceutically acceptable 
salt, isoureide or isothioureide thereof; 

R, is -CR210R211-, wherein Ram and Rji, 
independently are selected from the group consisting of 
H, alkyl, alkylaryl and heterocyclic, and any of these 
moieties substituted by a substituent selected from the 
group consisting of Q and -{CHj)„-Q, wherein n is 1 to 5 
and wherein Q is selected from the group consisting of 
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be substxtuted wxth a substituent, and a „ono-, di-, tri- 
or tetra-alJeylaMnoniu. Of a phax^ceutically acceptlble 
salt, xsoureide or isothioureide thereof, 

^ •C,0^ " ^""^ ?^°"P consisting of 

C(0)-, -CH,- and -CHR„-C(0).; and 

wherein, when m is 1, b is selected from the 
group consisting of l to 20 ainino acids, -NHR Z^ n 

con.,-«^- . "^^"^ i« selected from the group 
h::::::;";" ^^n, heteroar^lal^l Tnd 

«.io * . . wherein R„ and R., independently are 
15 °" consisting of H, allcyl 

15 arylal^x, aryl, heteroarylal3cyl and he;eroa1J:, and 

««n • ^l^erein R„ is selected from the group 

consxstxng of H, acyl, alkyl, arylalJcyl and ^ 
heteroarylalkyl, 

and wherein when m is 0 b < o o«i ^ , 
20 group consisting of l to on . selected from the 

ouxng oi 1 to 20 amino acids, -or mdo 
-NR„R,„ which is joined to R hv «n . ^ " 
ester bond; ' ^ "^'^^ ^^"'^ °^ 

substituenr^^'" ' '^"^^^^^"^^'^ -^^^ - 



25 
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when R4 is -CH2-, R3 is -C(0)- or 
-CHR„-C(Q)-; 

when is -CHa-, R^ is -NHR51-; 

when R7 is CHj, is -C(0)- or 
-CHR„-C(0)-; 

when R^ is -NRsp- and R^ is 

R",->^ 



R50 and R'l are taken together to form a 
bridging group having the formula: -C{0) -CHRsj-, 

wherein CHR55 represents R50 and the 
carbonyl group represents R'j, and 

R"j and R55 independently are to alkyl 

or arylalkyl; and 

when R3 is -C(0)-NR35-CH2-C(0)-, then R, is 

15 Rj is J]i^X ' R'l a« taken 

R", 

together to form a bridging group having the formula 
-C(0)CHR55-, 

wherein C(0) represents R'j and CHR55 represents 
^3sf R"i and Rj^ independently are H or a Cj to alkyl. 
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2. The compound of claim 1, wherein 
R4 is -NR50-, 



Ri is 



5 bridain„ ^" ""^ ^""^ together to form a 

brxdgxng group of the formula -C(0)-CHR„, 

wherein R„ is H; 

Ra is H or methyl; 

^* ^100 independently are selected -Fi-r,™ 
10 heteroalkyl or 1 to 3 oarbon ato«s, 

in.- / »+«=ted from the group consisting of ph.nvl 

iS'orn:ttr:;a"rLT' 

iZT ""'"l^yl"™""!™, arylaXkylmino, 
^no.X,cylaryl „boxy, balo, hydros, J^^^, ^ 
■^•i^no, guanidino, tria«lyl and .ulfonyl, ' 

group consisting of R «„rt p ejected from the 

5 structure Tv,^'^ ""■'^"'^ "-^^'^ °* the 

H,.. are?:^:;,r/r^^f 
-HyX, cycioax^ra^ r^^^^^^ 
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and X and Y Independently are selected from the 
group consisting of carbon, nitrogen, oxygen, sulfur, 
-C0-NH-, -CHj-O-CHa, and functional equivalents thereof; 

and wherein R^po, R410, R^^q, R^^q can be 
5 substituted with a moiety selected from the group 
consisting of an alkyl group and a heteroatom. 

4. The compound of claim 1, wherein R'l and 
R"l independently are substituted by a substituent 
selected from the group consisting of a 0^-0^ alkyl, 

10 -SCHa-, >N-CH2-, >N-C(G)-, -CO- and NY-CO-NZ, 

wherein Y and Z independently are selected from 
the group consisting of H, Ci-Ce alkyl, C5-C12 arylalkyl 
and heteroarylallcyl . 

5. The compound of claim 1, wherein R, is 
15 substituted by a substituent selected from the group 

consisting of phenyl, thienyl, thiazolyl, pyridyl, 
naphthyl, thionaphthyl , indolyl, alkyl, alkoxy, 
monoalkylamine , dialkylamine , tetraalkylammoniiam, 
arylalkylamino, aminoalkylaryl and carboxy, 

2° 6- The compound of claim 5, wherein R^ is. 

substituted with 1 to 5 substituents selected from the 
group consisting of alkyl, alkoxy, monoalkylamine, 
dialkylamino, tetraalkylammonium, arylalkylamino, 
aminoalkylaryl, carboxy, halogens, hydroxy, amino, amido, 

25 amidino, guanidino, triazolyl and sulfonyl* 
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» . ^* ^°^POMnd of claim 1, wherein R 

*nd R,. selected from the group consisting of: 



100 



±5 H 




wherein W is selecterf fi-r^^ 
Of H, amino, lower alkvl o!! .7 ^"""""^ consisting 
5 amino ^ ' °P^^°^aily substituted by an 

amxne, amxde, hydroxyl, parboxyl and amidinp; 

and J is selected from the group consisting 
oxygen, sulfur hb »r.H *m . consisting of 

uxrur, NB and NR, wherein R is selected «.u 
group consisting of c -C alwi n r, ""^^^ted from the 
= 11, , 3 »i W C, aljqrl, Cj-Cu arylalkvl c -r 

alkanoyl and C,-C„ aryloyl. ^^^iJcyl, c,-C. 

B. The compound of claim 1, wherein R i« 
oon.x.t«g of „ 0- and S-eo„taining «,iety! 

the ,.oup .onsuTCZZ Z ^"^'fT''" 
moiety. 9 ot „ M-, o- „d S-oontainl„g 



wo 95/29189 



PCT/US95/05268 



88 

11. The compound of claim 1, wherein R202 ^ 
and R201 is selected from the group consisting of 

XR . XR 

and 





wherein X is C, N or S, and wherein R is 
5 selected from the group consisting of H and an alkyl, 
which can be substituted by a heteroatom; and n is 1 
to 5. 

12. The compound of claim 1, wherein R53 is 
substituted by a substituent selected from the group 

10 consisting of a N-^ O- and S-containing moiety. 

13. The compound in claim 1, wherein R210' ^211 
is substituted with a. substituent selected from the group 
consisting of Q and (CH2)B"*Qf wherein n is 1 to 5. 

14. The compound of claim 1, wherein R52 is 
15 substituted by a substituent selected from the group 

consisting of a 0- and S-containing moiety. 

15. The compound of claim 1, wherein R^o and Rgi 
independently axe substituted by an alkyl. 

16. The compound of claim 1, wherein R^o is 
20 substituted by an alkyl. 
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17. The compound of claim 1, wherein: 
R* 

J5..>X 

-CO-R., -sol" ''tT^ =on.i,ti„. Of H 

= acid., vfcieh can .ubsturtH ' ' 

X is N; 

substituent e^l^r^^ ^ * substituted with a 

«-o, cuo:: °:ro " -"""^ - ^ - - 

0 

^3 is -C(0)-; 
^4 is -NH-; 

^7 is -NH-; 

Wing at least one lo^T'"''!' ^ heteroallcyl 

heteroatom is N; Posxtxve charge, wherein the 

R, is -C(0)-; and 
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B is selected from the group consisting of -ORj, 
and -N-RpRd, 

wherein is selected from the group 
consisting of H, al)cyl and a carboxy-protecting group, 
5 Rc is selected from the group consisting of H 

. and alkyl, and 

Rd is selected from the group consisting of 
alkyl, heteroalkyl and 1 to 20 amino acids, which can be 
substituted with a substituent, 

10 wherein the C-terminus of said compound can be 

modified with a carboxy-protecting group, a primary amide 
group or part of a cyclic peptide as the secondary or 
tertiary amide group formed with amino group of Rj. 

18. The compound of claim 17, wherein Al is 
15 selected from the group consisting of Tyr, FCpNHa), mAph, 

pAph and Nal{2). 

19. The compound of claim 17, which contains 
an amino-protecting group. 

20. The compound of claim 17, wherein A2 is 
20 selected from the group consisting of lie and Chg. 



21. The compound of claim 17, wherein A3 is 
selected from the group consisting of Arg, PalMe(3), 
DabClT-CaH^N) , Dap (N^-CaH^N) and OrnCN^-CaH^N) . 
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22. The 



compound of claim 17, wherein 



Of ^r, F(nNB , ""Lfl '""^ consisting 

/ ' ''^P^')' nAph, pAph and Kal(2) wh.Vh ^ • 
or 1 aiuino-protecting groups; ° 

Of He and Chg;""' ^""P consisting 

Orn(N*-C,H,N); and ^ ' '^'^ 

equivalents thereof , 7 ^^'^^ or functional 

thereof and a carboxy-protecting group. 



23. The compound of el^im •>•> . . 
selected from th^ «^ ^' ^'^^o^ is 

rrom the group consisting of: 

Ac-pAph-Chg-PalMe ( 3 ) -NH-CH,-Chx • 
Ac-pAph-Chg-PalMe ( 3 ) -NH-2CMT; 
Ac-pAph-Chg-PalMe ( 3 ) -NH-Chx • 

Ac-P(pNH,)-Chg-Dab{Nr-C3NH,)-L-p.NH • 
B-F(pNH,,.Chg.R-L.p.NH,; " 

Tos-P(pNH,)-Chg-R-L-P-NH,; 

Ac-Y{3-I)-chg.R-L-P-NH,; 
y-Chg-R-L-NH,; 

Ac-P(pNHj-Chg.R-ol. 

Cyclopentyl-co.pAph.Chg-PalMe(3,.NH • 

3-Igc-pAph-Chg-PalMe ( 3 ) -NH, . 

B2f-pAph-Chg-PalMe(3)-NH,; " 
3-Igc-F (pNH, ) -Chg-R-L-P-NH, ; 
Ac-P(pNH, , -Chg-R-„H-2-thiazolyl • 
2.Puroyl-pAph.Chg-PalMe ( 3 , -NH, ; ' 

Ac-Nal(2)-Chg-R-NH-2-thiazolyl. 
2-B2f-P{pNHJ-Chg-R-L-P-NH,; ' ■ 

Ac-pAph.Chg-Dab(N^-C,H,N,-L-p.NH,; 
Ac-(xBu)pAph-Chg-R-L-p.NH,; 

Ac-pAph-Chg-R-Gla-P-NH,; 
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Ac-pAph-Chg-R-Pen ( CHjCOOH ) -P-NH, ; 
Ac-pAph-Chg-R-L-rP-NHj ; 
Ac-F ( pNHj ) -Chg-R- ( Me ) L-P-NHj ; 
Ac-F { pNHj ) -Chg-R-OEt ; 

Ac-F(pNH,) -Chg-Orn(K*-C,H,N) -L-P-NHj ; 

Ac-F (pNHj ) -Chg-R-L-P-NHj ; 

Ac-Nal ( 2 ) -Chg-R-L-P-NHj ; 

Ac-pAph-Chg-Dab ( N''-C3H7N ) rNHa ; 

Ac-pAph-Chg-PalMe ( 3 ) -NHj j 

Ac-pAph-Chg-PalMe ( 3 ) -L-P-NHj ; 

Ac-pAph-Chg-R-NBj ; 

Ac-pAph-Chg-R-OH ; 

Ac-pAph-Chg-R-ol ; 

DIPA- (m) pAph-Chg-R-L-P-NHj ; 

DIPA- (m) F{pNHa ) -Chg-R-L-P-KHj ; 

1 sn-P ( pNHj ) -Chg-R-L-P-NH, ; 

Pza-F (pNHj ) -Chg-R-L-P-NHj ; 

Tf a- ( iBu ) y-Chg-R-L-P-NHj ; and 

Tf a- (iBu ) Y-l-Orn (N'-CjHtN) -L-P-NHj . 

24. The compound of claim 22, selected from 
the group consisting of: 

Ac-pAph-Chg-PalMe ( 3 ) -NH-CHj-Chx; 
Ac-pAph-Chg-PalMe { 3 ) -NH-Chx ; 
Bzf -pAph-Chg-PalMe ( 3 ) -NH, ; 
Ac-pAph-rChg-PalMe ( 3 ) -L-P-NHj ; 
Ac-pAph-Chg-PalMe { 3 ) -NHj ; 

Cyclopentyl-CO-pAph-Chg-PalMe ( 3 ) -NHj ; 
3-Iqc-pAph-Chg-PalMe ( 3 ) -KHj ; 
2-Furoyl-pAph-Chg-PalMe ( 3 ) -NHj ; 
5-Me-thienyl-CO-pAph-Chg-PalMe ( 3 ) -NH, ; and 
Ac-pAph-Chg-PalMe ( 3 ) -ol . 

25. The compound of claim 1, wherein m is 0. 



26. The compound of claim 25, wherein B is a 
heteroarylalkyl . 
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^-e.o.^iL',,.t zzT """" 

. 2- ( 3- (N-methylpyridinium) ) eth-l-yi ; 

1- (4- (N-methylpyridiniuB) ) eth-l-yi . 
(p-amidino) benzyl; ' 

tlt^::!^^'''"''''^^ )Prop-2.yl; and 
(4 {N-methylpyridiniuin))eth-l-yi. 

" selected fro^ thT °' ^^-^ - 

^roup consisting of : 

•?^-pAph-Chg-AMP(4) and 

Ac-pAph-Chg-AfiMP ( 4 ) . 

spe=ific.l"\„*,:°7^'"!*"y compound „hlch 

15 structure xf-Yltx! 

™t"» acids, *'=y^''l*yl' arylalkyl „d 1 to 20 

— — - I t; rjrnc: 

.ubstituenr"" ""^'^ - =ub.tit»t«, „Uh . 

51; , compound of claim 50 u . 

2 Mu.no acids and jr is ^ / ' '^^^ and 

a ^diued C-ter;^al ;t::ronr "'"'"''"^ 
P-.ctin, groups and . Z 71^2 

30 cc^ound is"iiJl'.°°°*°°""' °' Wherein said 
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32. The compound of claim 29, wherein said 
compound is cyclic. 

33. The compound of claim 32, wherein the 
cyclization is through a bridge outside the YIR motif. 

5 34. The compound of claim 33, wherein the 

cyclization includes a bridge with the lie residue 
present within the YIR motif. 

35. The compound of claim 29 selected from the 
group consisting of: 

10 Ac-Tyr-lle-Arg-Leu-Ala-NHa , 

Ac-Tyr-Ile-Arg-Leu-Pro-NHj , 
Ac- { iBu ) Tyr-Ile-Arg-Leu-Pro-NHa , 
Ac-Tyr-Ile-Arg-N ( CH3 ) 0 ( CH3 ) , 
Ac-Tyr-{T (CH^NH) }-lle-Arg-Leu-Pro-NH2, 

15 Ac-Tyr-Ile-Arg-NH-CHa ( 4-Pyridyl ) , 

Ac-Tyr-Ile-{7(CH2NH) }-Arg-Leu-Pro-NH2, 
Ac-Tyr-Chg-Ar g ( NO2 ) - { T ( CHjNH ) } -Leu-NHj , 
Ac-Tyr-Ile-Arg- {7 ( COCH2 ) } -Gly-Pro-NHa , 
Ac-Tyr-Ile-Dab { NY-CgH^N ) -Leu-Ala-NBa , 

20 Ac-Tyr-Ile-PalMe ( 3 ) -NHj , 

Tyr-Ile-Arg-NHa, 
D-Tyr-Ile-Arg-Leu-Pro-NHj , 

Ac- ( B2I ) Gly- ( Chx ) Gly- { 3-guanidopropy 1 ) Gly-NHj , 

Cycle { Gly-Tyr-lle-Arg-Gly ) , 
25 Tfa-(iBu)Tyr-Chg-Arg-Leu-Pro-NH2, 

Ac-pAph-Chg-Arg-Leu-Piro-NHj , 

Ac-Nal ( 2 ) -Chg-Arg-Leu-Pro-NHj , 

Ac-pAph-Chg-PalMe-NHj, and 
pharmaceutically acceptable salts, amides, esters, 
30 alcohols and aldehydes thereof. 
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activity ol'fJ^T' '^^^'''^^''y -^^iti"^ the 
Xa wlt>,\-r ' comprxsing contacting the factor 

Xa With the compound of claim 1. 

37. The method of claim 36, wherein 



Ri is 



-CO-H -so '"^^ ^""P consisting of 

acid^whrcf^l^L^rr"^''''"^ ^ ^ -^no 

Of said 1 to S 1":/'^^'''"'^"' ^-terminus 

10 suhstituent s le^ed ^"'"^^^^^^ ^^^^ ^ 

-C(0).R -SO « . ^''^"P consisting of H, 

wh * " -ino-protecting group; and 

Of al.,1, a^IlVielir^^^^^ .roup consisting 

15 acyl and a^J^l^ '^^^ consisting of H, 
X is N; 

• .-"P consiLtilg'oT^iLf T'^ " ^^^^^^^'^ ^-m the 
and heteroaryl whLh ' heteroalkyl 

20 suhstituenttLcted frL" th^ ^^^^^^"^^^ ^^^^ 

fluoro, chloro, brlmo Tdo ""^'^"'"^ °^ ^ ^° « 

-»ido, carboxy est"' eth 

y, ester, ether and hydroxy groups; 



25 



is -C(0)-; 
R« is -NH-; 

Rfi XS -C(0)-; ' 
^7 is -NH-; 
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Re is -CHRsio**/ wherein Rjio is a heteroalkyl 
having at least one formal positive charge, wherein the 
heteroatom is 1 to 6 nitrogen atoms; 

R, is -C(0)-; and 

5 B is selected from the group consisting of -OR^ 

and -N-RJEld, 

wherein R^ is selected from the group 
consisting of alkyl and a carboxy-protecting group, 
Rc is selected from the group consisting of H 
10 and alkyl, and 

Rj is selected from the group consisting of 
alkyl, heteroalkyl and 1 to 20 amino acids, which can be 
substituted with a substituent, 

wherein the C-terminus of said compound can be 
15 modified with a carboxy-protecting group, a primary amide 
group or part of a cyclic peptide as the secondary or 
tertiary amide group formed with amino group of Rj or by 
reduction to the alcohol. 

38. The method of claim 37, wherein 

20 Al is selected from the group consisting of 

Tyr, FCpNHa), mAph, pAph and Nal(2) , which contain 0 or 1 
amino-protecting groups; 

A2 is selected from the group consisting 

of lie and Chg; 

25 A3 is selected from the group consisting 

of Arg, PalMe(3), Dab(NY-C3H,N) , DaplN^-CaH^N) and 
OrnCN^-CaH^N) ; and 

B is selected from the group consisting of 
-H, -OH, -NHj, one to five amino acids or functional 

30 equivalents thereof and a C-terminus protecting group. 
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^ °^ '^^^^ said 

costpound is seleeterf *v 

se+ected from the group consisting of: 

Ac-pAph-Chg-PalMe ( 3 ) -NH-CH,-Chx; 

^ •^"PAph-Chg-PalMe(3)-NB-chx; 

Bzf-pAph-Chg-PalMe ( 3 ) -NH, ; 

Ac-pAph-Chg-PalMe { 3 ) -L-P-NHj ; 

Ac-pAph-Chg-PalMe ( 3 ) -NH, ; 

Cyclopentyl-co-pAph-Chg-PalMe ( 3 ) -HH, ; 
3-lqc-pAph-Chg-PalMe(3)-NH,; 
2-Puroyl-pAph-Chg-PalMe ( 3 ) -NH, ; 

5-Me-2.thienyl-co-pAph-Chg-PalMe { 3 ) -NH, ; and 
Ac-pAph-Chg-PalMe ( 3 ) -ol . 

40. The method of claim 38, wherein said 
compound is selected from wnerem said 

15 ^ -Leered from the group consisting of : 

Ac-Y-i-R-i,.A-NH„ 
Ac-Y-I-R-L-P-NH,, 
Ac- ( iBu ) Y-I-R-L-p-NH, , 
Ac-y-l-R.N(CH3)0(CH,), 
Ac-Y-<y (CH,NH) }-l-R-L-P-NH,, 
Ac-Y-I-R-NH-CB, ( 4-Pyridyl ) , 
Ac.Y-I-{T{CH,NH) >-R-L-P-NH,, 
Ac-Y-Chg-R(NO,) (CH,NH) }-L-NH,, 
Ac-y-I-R.^y jCOCH,) }-G-P-NH„ 
^°-^-I-Dab(Nt-c,H,N)-L-A-NH,, 
Ac-Y-l-PalMe{3)-NH,, 

D-y-I-R-L-p-NH„ 

AC- (Bzl ) Gly- (Chx, Gly. ( 3-guanidopropyl, Gly-NH 
Cyclo{G-Y-i-R-Gj^ i«>J.y NH,, 

^° Tfa-(iBu)y-Chg-R-L-P-NH,, 
Ac-pAph-Chg-R-L-p_NH, , 

Ac-Nal(2)-Chg-R-L-P-NH„ and 

esters /^'^^^^^^^-^ly acceptable salts, amides 
esters, alcohols and aldehydes thereof. ' 
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41. A method of inhibiting blood clotting in 
an individual, comprising administering the compound of 
claim 1 to the individual. 

42. A method of diagnosing the level of factor 
5 Xa in a sample, comprising contacting the sample with the 

compound of claim 1 and detecting the eoaount of binding. 

43. A method of diagnosing the level of active 
factor Xa in a seimple, comprising contacting a sample 
with the compound of claim 1 and detecting the amount of 

10 factor Xa enzymatic activity. 
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